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(54) Heat sensitive recording material and method of using it 

(57) The present invention provides a heat sensitive 
recording material comprising a recording layer formed 
on a substrate and containing a colorless or light- 
colored basic dye and a color acceptor, the material 
being characterized in that 1 -phenoxy-2-(2-naph- 
thoxy)ethane and/or 1.3-bis(2-naphthaxy)propane is 
incorporated in the recording layer, and a method of 
using the heat sensitive recording material. 
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Description 

The present invention relates to heat sensitive recording materials, and nrtore particularly to heat sensitive record- 
ing materials which are least likely to become impaired in whiteness and excellent in the preservability of recorded 

5 images in high-temperature environments, arKi a method of using the same. 

Heat sensitive recording materials are well known which utilize the reaction between a colorless or light-colored 
basic dye arKi a color acceptor for producing recorded images by thermally reacting the two chromogenic substances. 
Such recording materials are relatively inexpensive, are usable with a recording device which is compact and free of 
nrtaintenance and are therefore in use in a wide variety of fields. 

10 For example, with the POS (Point of Sales) label system placed into production processes, a heat sensitive record- 
ing material is sometimes used in a printer placed in high-temperature environments of 80 or higher. Alternately, a 
heat sensitive recording material is in some cases placed in high-tenperature circumstances of 80 or higher after 
recording. It is desired to provide heat sensitive recording materials which are usable free of background fogging even 
at an ambient temperature of 80 °C or higher and outstanding in the preservability of recorded images. 

IS Although the sensitizer heretofore generally used improves the recording sensitivity, it accompanies the drawk^ack of 
causing t)ackground fogging at such high-temperature environments. Thus satisfactory results still remain to be 
achieved. 

Accordingly it is strongly desired to provide a heat sensitive recording material which is excellent in the recording 
sensitivity, and has a recording layer which does not permit its blank portion (background area) to become impaired in 
20 whiteness even when the material is used or stored urKler high-temperature conditions, the material further being capa- 
ble of retaining recorded images with good stability. 

An object of the present invention is to provide a heat sensitive recording material which is least likely to produce 
background fogging even when used or stored under high-temperature environments and excellent in the preservability 
of recorded images, and a method of using the same. 
25 The above and other objects of the invention will become apparent from the following description. 

The present invention provides a heat sensitive recording material conprising a recording layer formed on a sub- 
strate and containing a colorless or light-colored basic dye and a color acceptor, the material being characterized in that 
1 -phenoxy-2-(2-naphthoxy)ethane and/or 1 ,3-bis(2-naphthoxy)propane is incorporated in the recording layer. 

Further, the invention provides a method of using a heat sensitive recording material which is used or stored at 
30 high-temperature circumstances, the heat sensitive recording material being characterized in that 1-phenoxy-2-(2- 
naphthQxy)ethane and/or 1 ,3-bis(2-naphthoxy)prcpane is incorporated in a recording layer. 

In a heat sensitive recording material comprising a recording layer formed on a substrate and containing a colorless 
or light-colored basic dye and a color acceptor, the present invention provides a heat sensitive recording material which 
is least likely to produce background logging even when exposed to high-tenperature environments and excellent in the 
35 preservability of recorded images, by incorporating 1 -phenoxy-2-(2-naphthQxy)ethane and/or 1 ,3-bis(2-naphthQxy)pro- 
pane in the recording layer. 

1-Phenoxy-2-(2-naphthoxy)ethane and 1 ,3-bis(2-naphthoxy)propane used in the invention are enployed in the 
heat sensitive recording material disclosed for exannple in JP-B-33,830/1992 and USP 4,531 ,140. However, these com- 
pounds are used in order to enhance the recording sensitivity of the heat sensitive recording material in the references. 

40 It is nothing disclosed or suggested in the references that the compounds are effective to provide a heat sensitive 
recording material which is free of background togging even at high-temperature and excellent in the preservability of 
recorded images, and a method of use thereof. In the present invention, a heat sensitive recording material can be 
obtained which is least likely to produce background logging even when used or stored under high-temperature errvi- 
ronments of more than 80 ^'C and excellent in the preservability of recorded images, by using the above specific heat- 

45 fusible substance (sensitizer). The upper tenrperature in which the above effect is attained depends on the kind and 
ratio to be used of the basic dye, color acceptor and heat-fusible substance and is not defined specifically but the effect 
is obtained up to about 1 20 ''C . 

It is desired that the amount of 1 -phenoxy-2-{2-naphthaxy)ethane and/or 1 .3-bis(2-naphthoxy)propane be adjusted 
generally within the range of 10 to 700 parts by weight, preferably about 50 to about 500 parts by weight, per 100 parts 

50 by weight of the t^sic dye although not limited specifically 

Various known dyes are usable as the colorless or light-colored tDasic dye which is the component of the recording 
layer of the present heat sensitive recording material. Exanples thereof are as follows. 

3-(N-ethyl-N-isoamylamino)-6-methyl-7-anilinofluoran, 
55 3-diethylamino-7-(m-trifluoromethylanilino)fluoran, 

3-(N-ethyl-N-isoamylamino)-7-(o-chloroanilino)fluoran, 
3<li-n-pentylamino-6-methyl-7-anilinofluoran. 
3-[N-(3-ethoxypropyl)-N-ethylamino]-6-methyl-7-anilinofluoran, 
3-[N-(3-ethoxypropyt)-N-methylamlno]-6-methyl-7-anilinoffluoran, 
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3-(N-ethyl-p-toIuiclino)-6-metlTyl-7-anilinofluoran, 

3-(N-ethyl-p-toluiclino)-6-metlTyl-7-(p-toluidino)fluoran, 

3-dielhylamino-6-methyl-7-anilinofluoran, 

3-di-n-butylamino-6-methyl-7-anilinofluoran, 

3-diethylamino-6-methyl-7-(2,4-xylylidino)fluoran. 

3Kiiethylamino-7-(o-chloroanilino)fluoran. 

3<li-n-biJtylamino-7-(o-chloroanilino]ftuoran. 

3-di-n-butylamino-7-(o-fluoroanilino)fluoran, 

3-(N-ethyl-N-cycloperrtylamino)-6-methyl-7-anrlinofluoran, 

3-diellTylamino-6-chloro-7-anilinofluoran, 

3-(N-cyclohexyl-N-methylamino)-6-methyl-7-anilinofluoran, 

3-pyrrolidino-6-methyl-7-anilinofluoran, 

3<liethylamino-6-methyl-7-(2,6-xylylidino)fluoran. 

3-(N-methyl-N-n-propylamino)-6-methyl-7"aniIinofluoran. 

2.2- bis{4-[6'-(N-cycIohexyl-N-methylamino)-3'-methylspiro(phthalide-3,9'-xanthen^^ 
3-diethylamino-6-methyl-7-chlorofluoran, 
3-diethylamino-7-chlorofluoran, 
3-diethylamino-6,7-climethytfluoran, 
3.3'-bis(1-etlTyl-2-methylindo!G-3-yl)phthalide. 

3.3- bis(4<limethylaminophenyO-6<)imethylaminophthalide, 
3-(4KliGthylamino-2-methylphenyI)-3-(4Kjimethylaminophenyl)-6-dimethylam 
3.7-bis(dimefthy1amino)- 1 0-benzoylphenotiazine, 
3,3-bis[1-(4-methoxypheny1)-1-(4-dimethylaminophenyl)ethylene-2-yl]-^ 
3,3'-bis(4-diethylaniino-2-ethoxyphenyl)-4-azaphthalide, 
3Kji-n-pentylamino-6,8, 8-tri methyl-9-ethyl-8,9-dihydro(3, 2, e)pyridof iLforan , 
3<li-n4>utylamino-6.8.8-trimethyl-9-6thyf-8,9-dihydro(3.2,e)pyridofluoran. 
3-[1 .1 4)is(4<liethylaminophenyI)ethylene-2-yl]-6<limethylaminophthalid 
3-(4<liniethytaminophenyl)aiTtino-5.7<limethyHluoran, 
3-(4<libutylaminophenyl)amino-6-iTiethyl-7-chlorofluoran, 

3-(1-methyl-2-phenylindole-3-yl)-3-(2-ethoxy-4<liethylamincH3heriyl)-4-azap^^ and 3-(1 -methyl-2-phenylin- 
dole-3-yl)-3-(2-methyl-4-diethylaminophenyl)-4,7- diazaphthalide. Of course the dyes are not limited to thereabove 
and are used in a mixture of at least two of them as required. 



Among the above dyes, especially preferably used are 3-di-n-butylamino-6-methyt-7-anilinofluoran, 3<fi-n- 
pentylamino-6-methyl-7-anilinofluoran. 3-di-n-butylamino-7-(o-chloroanilino)fluoran and 3-dielhylamino-7-(m-trrfluor- 
omethylanllino}fluoran which exhibit excellent color forming ability and are free of background fogging. 

Various known compounds are usable as the color acceptor which is the component of the heat sensitive recording 
layer. Examples thereof are as follows. 

2,2-Bis(4-hydrQxyphenyl)propane, 1 .1-bls(4-hydroxyphenyl)cyclohexane, 2,2-bis(4-hydroxyphenyf)-4-methylpentane. 
bis(4-hydroxyphenylthioethoxy}methEine. 1 ,4-bis[a-methyl-a-(4*-hydroxyphenyl)ethyl]ben2ene. 1 ,3-bis[a-methyl-a-(4'- 
hydroxyphenyOethyljbenzene. 4,4*-dihydroxydiphenylsulfbne, 2,4'-dihydroxydiphenylsulfbne« 4-hydroxy-4'-lsopropoxy- 
diphenylsulfone, bis(3-aIlyl-4-hydroxyphGnyl)sulfone, 1 , 1 -bis(4-hydroxyphenyl)-1 -phenylethane. 1 -[a-methyl-a-(4- 
hydroxyphenyl)ethyl]-4-[a',a*-bi5(4-hydroxyphenyi)ethynbenzene, benzyl 4-hydrQxybenzoate, butyl bis(4-hydroxyphe- 
nyl)acetate. bis(4-hydroxyphenyfthioethyl) ether, N-(p-tolylsul1bnyl)-N'-phenylurea. 4.4'-bis(p-toluenesulfonylaminoc- 
arhonylamino)diphenylmethane, zinc salt of 4-[2-(p-methoxyphenQxy)ethoxy]salicylic ackJ, zinc salt of 4-[3-(p' 
to)ylsulfbny1)propyloxy]salicylic acid, zinc saft of 5-[p-(2-p-methoxyphenoxyethoxy)cumyI}salicylic acid, zinc salt of 4- 
octyloxyacetylaminosalicylic acid, and complex of antipyrine and zinc thiocyanate. The color acceptors are used in a 
mixture of at least two of them as required. 

Preferat>le among these color acceptors are diphenylsulfone derivatives represented by the following formula (1), 
since such derivatives afford a heat sensitive recording material which Is least likely to become impaired in whiteness 
and excellent in the preservability of recorded images in high-temperature environments. 



3 



EP 0 798 127 A1 



(Ri)p (R2)q 



5 



(1) 



(OH)m 



(OH)n 



10 wherein R-j and R2 are each C^-C^ alk/l, 62-04 alkenyt. 0^-04 alKoxyl, benzyloxy or halogen atom, m is an integer of 
0 to 2, n is an integer of 1 to 3. p and q are each an integer of 0 to 2. 

Preferable among the diphenylsulfone derivatives of the formula (1) are bls(3-allyl-4-hydroxyphenyl)sulfone, 4- 
hydroxy-4Msopropoxydiphenylsulfone and 2,4'-dihydroxydlphenylsulfbne. since such compounds afford a heat sensi- 
tive recording material which is least likely to become inpaired in whiteness and excellent in preservability of recorded 
15 images in high-temperature environments. 

It is desired that the ratio of the color acceptor to the basic dye to be used therewith he adjusted generally within 
the range of 100 to 700 parts by weight, preferably about 150 to about 400 parts by weight, per 100 parts by weight of 
the basic dye although not limited specifically. 

In the present heat sensitive recording material, it is possible to incorporate various known heat-fusible substances 
20 into the recording layer in order to innprove record sensitivity insofar as these substance are not detrimental to the con- 
templated effect of the present invention. 

Examples of useful heat-fusible substances are stearic acid amide, stearic acid ethylenebisamide. stearic acid 
methylenebisamide. stearic acid N-methylolamide. dibenzyl terephthalate. dimethyl terephthalate, benzyl p-benzyloxy- 
benzoate. 1-hydroxy-2-naphthoic acid phenyl ester, oxalic acid di-p-chlorobenzyl ester, oxalic acid di-p-methylbenzyt 
25 ester, 2-naphthyl benzyl ether, p-benzylbiphenyl, biphenyl p-tolyl ether, bis(4-methoxyphenQxy) ether and 1 .4-bis(viny- 
loxyethoxyjbenzene. 

It is further possible to incorporate various known preservability improving agent into the recording layer in order to 
improve recorded image preservability. 

Examples of useful preservat>ility improving agents are 1,1.3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane. 
30 1,1 ,3-tris(2-methyt-4-hydroxy-5-tert-butylphenyl)butane, 4,4*-thiobis(3-methyl-6-tert-butylphenol), 1 .3,5-trimethyl-2,4,6- 
tris(3.5<li-tert-butyl-4-hydrQxybenzyl)benzene, 2-(2-hydroxy-5-methylphenyl)benzotriazole. telrakis(1 ,2.2,6.6-pentam- 
ethyt-4-piperidinyl)- 1 ,2.3,4-butanetetracarboxylate, 4-benzyloxyphenyl-4'-(2-methyl-2,3-epoxypropyloxy)phenyIsulfone. 
1,3.5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate. 4.4'-butylidenebis{6-tert-butyl-m-cresol), bis[2- 
hydroxy-3-(2'H-benzotriazole-2'-yl)-5-octylphenyl]methane and sodium salt or magnesium salt of 2.2'-methyl- 
35 enebis(4,6<li-tert-butylphenyl)phosphoric add. 

A coating composition is prepared from these components, for exanrple, by dispersing the dye, color acceptor, 
heat-fusible substance and the like into a dispersion medium which is generally water, at the same time or individually, 
with use of a stirring-pulverizing machine such as a ball mill, attritor, sand mill or colloid mill. 

Usually a hinder is incorporated into the coating conposition in an amount of 2 to 40 wt.% . preferably about 5 to 
40 about 25 wt.% . based on the total solids content of the composition. Examples of useful hinders are starches, hydrox- 
yethyl cellulose, methyl cellulose, carboxymethyl cellulose, gelatin, casein, gum arable, polyvinyl alcohol, cartx>xyt-mod- 
if ied polyvinyl alcohol, sulfo-modified polyvinyl alcohol, acetoacetyl-modified polyvinyl alcohol, silicon-modified polyvinyl 
alcohol and like modified polyvinyl alcohols, styrene-maleic anhydride copolymer salt, styrene-acryiic acid copolymer 
salt, styrene-butadiene copolymer emulsion, etc. At least two of these hinders can of course be used in combination. 
45 Various auxiliary agents can further be added to the coating com|x>srtion. Examples of useful agents are disper- 
sants such as sodium dioctytsulfosuccinate. sodium dodecylbenzenesulfonate. sodium salt of lauryl alcohol sulfuric 
acid ester and metal salts of fatty acids, ultraviolet absorbers of the triazoles and like types, and other agents including 
defbaming agents, fluorescent dyes, coloring dyes and antioxidants. 

To prevent the heat sensitive recording material from sticking to the recording device or recording head on contact 
50 therewith, it is possible to add to the coating conposition a dispersion or emulsion of stearic add. polyethylene wax. 
carnaut>a wax. paraffin wax. zinc stearate, calcium stearate. ester wax or the like. 

To diminish the adhesion of tailings to the recording head, it is also possible to add to the coating conposition an 
inorganic pigmerit such as kaolin, day, talc, calcium caitx>nate. calcined clay, titanium oxide, kiesetguhr. finely divided 
anhydrous silica or activated clay, and organic pigment such as urea-fbrmaldehyde resin filler. 
55 Exanples of useful substrates are paper (including also addle paper and neutralized paper), plastic film, synthetic 
paper, sheets prepared by affixing a plastic film or synthetic paper to coated paper, wood-free paper or the like with an 
adhesive, and sheets obtained by laminating a plastic to paper. 

Exarrples of useful plastic films are those of polyethylene, polyester, polypropylene, polyvinyl chloride, polystyrene 
and nylon. Exanples of useful synthetic papers are those prepared by film methods or the fiber method. The film meth- 
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ods include the internal paper making method wherein a synthetic resin, filler and additives are melted and kneaded, 
and the resulting mixture is extruded into a film, the surfac coating method wherein a pigment coating layer is formed, 
and the surafce treating method. Synthetic papers obtained by the fiber method include synthetic pulp paper and spun 
bonded paper. 

5 . With the heat sensitive recording material of the invention, the method of forming the recording layer is not limited 
specifically. The recording layer can be formed by known conventional techniques, for example, by applying a coating 
composition for forming this layer to a substrate with suitable means, such as bar coating, air knife coating, rod blade 
coating, pure blade coating, short dwell coating or curtain coating, and drying the resulting coating. In case of using a 
plastic film as the substrate, it is possit>le to enhance coating efficiency by subjecting the surface to corona discharge 

10 treatment, electron rays irradiation or the like. The amount of coating composition to be applied, which is not limited par- 
ticularly, is usually 2 to 10 g/m^, preferably 3 to 7 g/m^, based on dry weight. 

Further, it is possible to obtain a heat sensitive recording material having excellent printability, amenability to cinna- 
bar seal ink. wrttability and the like by providing on the heat sensitive recording layer a protective layer which is consti- 
tuted by an adhesive, lubricant, pigment or the like. 

15 Examples of adhesives usable in the protective layer are p>olyvinyl alcohol having various saponification degrees, 
acetoacetyl-modified polyvinyl alcohol, carboxyl-modrfied polyvinyl alcohol, silicone-modified polyvinyl alcohol, acrylic 
resin, polyurethane resin, etc. The adhesive can be used in an amount of 10 to 95 % by weight, preferably 30 to 90 % 
by weight based on the total solids of the protective layer. The protective layer is coated in an amount of 0.5 to 1 0 Q/rr^, 
preferably 1 to 7 g/rn^, based on dry weight. 

20 Various other known techniques in the field of heat sensitive recording materials can be applied. For example, it is 
possible to form on the protective layer a layer comprising a water-soluble, water-dispersible, electron ray-curable or 
ultraviolet ray-curable resin in order to provide exceller^ gloss, to form a protective layer on the rear surface of the sub- 
strate, to form an undercoat layer on the surface of the substrate. 

The present invention will he described in greater detail with reference to the following examples, to which the 

25 invention is not limited. The parts and percentages in these examples are by weight unless otherwise specified. 

Example 1 

(1) Formation of undercoat layer 

30 

A coating composition for an undercoat layer was prepared by mixing together 100 parts of calcined clay (Ansilex. 
product of Engelhard Corp.). 15 parts of styrene-butadiene copolymer latex (solids content: 50 %), 30 parts of 10 % 
aqueous solution of polyvinyl alcohol and 100 parts of water. The coating composition obtained was applied to wood- 
free paper, weighing 50 g/m^, in an amount of 10 g/m^ when dried, followed by drying to form an urxiercoat layer. 

35 

(2) Preparation of Composition A 

A composition comprising 10 parts of 3-di-n-butylamino-6-methyl-7-anilinofluoran, 5 parts of 5 % aqueous solution 
of methyl cellulose and 15 parts of water was pulverized to a mean particle size of 1 .0 ^m by a san6 mill. 

40 

(3) Preparation of Composition B 

A composition composed of 15 parts of 1-phenoxy-2-(2-naphthQxy)ethane, 7 parts of 5 % aqueous solution of 
methyl cellulose arxi 28 parts of water was pulverized to a mean particle size of 1 .5 ^m by a sand mill. 

45 

(4) Preparation of Composition C 

A composition composed of 20 parts of bis(3-allyl-4-hydroxyphenyl)sulfone. 10 parts of 5 % aqueous solution of 
methyl cellulose and 30 parts of water was pulverized to a mean particle size of 1 .4 ^m by a sand mill. 

50 

(5) Formation of heat sensitive recording layer 

A coating composition for forming a heat sensitive recording layer was prepared by mixing together with stirring 30 
parts of Composition A, 50 parts of Composition B. 60 parts of Composition C, 150 parts of 10 % aqueous solution of 
55 polyvinyl alcohol and 10 parts of calcium cartx)nate. The composition obtained was applied onto the above undercoat 
layer in an amount by dry weight of 4 g/rr? and dried. 
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Example 2 

A heat sensitive recording material was prepared in the same manner as in Example 1 except that in preparing 
Composition B, 1 -phenoxy-2-(2-naphthoxy)ethane was replaced by 1 .3-bis(2-naphthoxy)propane. 

5 

Examples 3 to 5 

Heat sensitive recording materials were prepared in the same manner as in Example 1 except that in preparing 
Composition C. the following compounds were used in place of bis(3-allyt-4-hydroxyphenyl)sulfone. 

10 

Example 3; 4-hydrQxy-4'-isopropoxydiphenylsulfbne 

Example 4; 2,4*-dihydroxydiphenylsulfone 

Example 5; 1 , 1 -bis(4-hydroxyphenyl)-1 -phenyl ethane 

15 Examples 6 to 7 

Heat sensitive recording nr^terials were prepared in the same manner as in Example 2 except that in preparing 
Composition C, the following compounds were used in place of bis(3-allyl-4-hydrQxyphenyl)sulfone. 

20 Example 6: 4-hydroxy-4'-isopropoxydiphenylsulfbne 
Exannple 7; 2.4*-dihydrQxydiphenylsiilfone 

Examples 8 to 1Q 

25 Heat sensitive recording materials were prepared in the same manner as in Example 1 except that in preparing 
Composition A, the following compounds were used in place of 3-di-n-butylamlno-6-methyl-7-anilinofluoran. 

Example 8: 3-di-n-pentylamino'6-methyl-7-anilinofluoran 
Example 9; 3<ii-n-butylamino-7-(o-chloroanilino)fluoran 
30 Exanrple 10; 3<liethylamino-7-(m-trifluoromethylanilino)fIuoran 

Examples 11 to 13 

Heat sensitive recording materials were prepared in the same nrtanner as in Exarrple 2 except that in preparing 
35 Composition A. the following compounds were used in place of 3-di-n-butyIamino-6-methyl-7-anilinofluoran. 

Example 1 1 ; 3-di-n-pentylamino-6-methy1-7-anllinof luoran 
Example 12; 3<li-n-butylamino-7-(o-chIoroanilino)f luoran 
Example 13; 3-diethylamino-7-(m-trfffluoromethyIanilino)f luoran 

40 

([ikprnparativQ ExamplQ^ 1 to 4 

Heat sensitive recording materials were prepared in the same manner as in Example 1 except that in preparing 
Composition B, the following conrpounds were used in place of 1 -phenoxy-2-(2-naphthoxy) ethane. 

45 

Comparative Example 1 ; 1 ,2-diphenoxyethane 
Comparative Example 2; 1-phenoxy-2-(1-naphthoxy)ethane 
Comparative Examples; 1 ,2-bis(3-methylphenoxy)ethane 
Comparative Example 4; 2-naphthyl benzyl ether 

50 

Images were recorded on the seventeen (1 7) kinds of heat sensitive recording materials thus obtained by a heat 
sensitive recording tester (Model TH-PMD, product of Ohkura Denki Co.. Ltd.. applied voltage 18 V, pulse cycle 3.0 ms. 
applied pulse width 2.0 ms), and then checked for the color density of recorded images and the background density of 
blank areas by a Macbeth densitometer (Model RD-914. product of Macbeth Corp.). Table 1 shows the results. The 
55 recording materials used for recording were allowed to stand in a hot air dryer at 90 ^'C for 3 hours and thereafter 
checked again for the color density of recorded images and the background density of blank areas. The results are also 
given in Table 1 as "after treatment". 
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Table 1 







before treatment 


after treatment 


5 




color density 


backgrourxJ density 


color density 


background density 




trx.i 


1.45 


0.05 


1.24 


0.10 




CX.£. 


1.46 


0.05 


1.27 


0.09 


10 


CX.O 


1.45 


0.05 


1.24 


0.11 




Ex.4 


1.42 


0.05 


1.22 


0.10 




bX.O 


1.35 


0.05 


1.13 


0.09 


15 


EX.o 


1.45 


0.05 


1.26 


0.11 


Ex.7 


1 .'tO 




1 P*5 

1 .£0 


0.09 




Ex.8 


1.44 


0.05 


1.24 


0.10 




Ex.9 


1.44 


0-05 


1.20 


0.08 


20 


Ex.10 


1.46 


0.05 


1.22 


0.09 




Ex.11 


1.45 


0.05 


1.26 


0.09 




Ex.12 


1.43 


0.04 


1.21 


0.08 




Ex.13 


1.43 


0.04 


1.24 


0.08 


25 














Com. Ex.1 


1.46 


0.06 


0.97 


0.36 




Com. Ex.2 


1.41 


0.06 


0.94 


0.28 




Com. Ex.3 


1.44 


0.05 


1.09 


0.25 


30 


Com. Ex.4 


1.40 


0.06 


1-05 


0.30 



The results given in Table 1 reveal that the heat sensitive recording materials of the present invention were very 
35 small In the reduction of whiteness and excellent in the preservability of recorded images in high-temperature environ- 
ments. Thus, the present heat sensitive recording material is extremely suitable for use and store under high*tempera- 
ture environments. 

Claims 

40 

1. A heat sensitive recording material corrprising a recording layer formed on a substrate and containing a colorless 
or light-colored basic dye and a color acceptor, the material being characterized in that 1-phenQxy-2-(2-naph- 
thoxy)ethane and/or 1 .3-bis(2-naphthQxy)propane is incorporated in the recording layer. 

45 2. A heat sensitive recording material as defined in claim 1 wherein the color acceptor is at least one of a diphenyl- 
suHbne derivative of the formula (1) 



(Ri)p (R2)q 

(1) 



(OH)m (OH)n 

55 

wherein and R2 are each Ci~C4 alkyl. C2~C4 alkenyl. C-i-C^ alKoxyt, benzyloxy or halogen atom, m is an inte- 
ger of 0 to 2, n is an integer of 1 to 3, p and q are each an integer of 0 to 2. 

3. A heat sensitive recording material as defined in claim 2 wherein the color acceptor is bis(3-allyl-4-hydroxyphe- 
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nyl)suKone. 4-hydroxy-4'-isopropoxydiphenylsulfone or 2,4'-dihydroxydiphenylsuIfbne. 

A method of recording the image on a heat sensitive recording material which is used or stored at a high tempera- 
ture circumstance, the heat sensitive recording material being characterized in that 1-phenoxy-2-(2-naph- 
thoxy)ethane and/or 1 ,3-bis(2-naphthoxy)propane is incorporated in a recording layer. 

A method of using a heat sensitive recording material which is used or stored at a high temperature circumstance, 
the heat sensitive recording material being characterized in that 1-phenoxy-2-(2-naphthoxy)ethane and/or 1,3- 
bi5(2-naphthoxy)propane is incorporated in a recording layer. 
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